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(57) Abstract: 

PROBLEM TO BE SOLVED: To improve uniformity of 
the plasma treatment by means of a plasma treatment 
apparatus. 

SOLUTION: In a plasma treatment apparatus, in which 
plasma generating spaces 22, are scattered adjacent 
to a plasma treating space 13 in such a way that the 
spaces 22 are communicated with the space 13, a 
plasma generating gas A is introduced (50) into the 
plasma generating spaces 22, and a process gas B 
is introduced separately (70) into the plasma treating 
space 13 from the gas A. Then an additive gas C is 
introduced (60) into the plasma generating spaces 22 
and mixed with the plasma-generating gas A, in such 
a way that the distribution of the mixing ratio is wade 
different locally (80). Only a nonreaction gas is used 
for the gas A, and a reaction gas is used for the gas 
B. In addition, a by-product gas corresponding to a by- 
product or a different nonreactive gas is used for the 
gas C. 
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Ax.xv^ 0 ^Lt, i»^^cil HBB#6 3iSB© 

^7P-py Fp-7 6 2(DKJSlC*ttSLfcSc 
Ef 6 4, 8 2^U7 fl 7X^ffl^lM 
10 2 3^3l5ii*tbSo rjlia^ Ef 6 4, 8 2(1, 
X9XV%^M2 2|cSSJP^CSr3tAi-5ft3co^ 

[0 0 3 7] ^sj?^6 1|:tt»*^W 

C t LTft 3 ^^f^^AK^aa&i-S tOiftot 
V^ 0 %z LT N ^GD$^fXf*fi, 7 P 7Xv®1^13 

SoTXyX-^Ma^Wl 3rt^fSMX9X^l 0 

[0 0 3 8] Ef y js 8 0 fclf4, ±|B<DEf 5 4 

^Mlt^ b Xy XV jl 2 3M^6*"ecD 
tr5W*>Ef 8 lWEf 8 2(Dtr^S§t5c 
Ef 8 1ii Ef 5 4^bMtWSS^7Xvffl 
30 ^7f«2 3CD— o^SiTf ^(DXyXV^Xf 

fl4l*ttllllfc^\ M»^Sit3flHM 
«0^9X-rfflSf^aH&l52 3^#LTt>Ef 5 4^fc 
#ttLfcEffa s *<©£***1"5o :ttWt, Ef 8 
2 ft, ttrt«^7 p 5X-rffi^ljfeK2 3tilf 
5 0 L^fc, Ef 5 4^bMtt^7XXffl^g|& 
g§2 3(c55Jft^T«aP^«l&3"=2y b6 0*>&<&E 
f 6 4iS*»SttTV^5„ ttt, XyXVffl^A 
tt> »T<Z)X5X-rffl^26j(&|»2 3K^EStt5*^ 
40 ift^7C(t Ef 8 20^6tX7X"7M7A{: 
MIT, *rt«©^9X-rffi^^aa&K2 3fc*rfrSS 

SFI2 2 ^(OiAi-i tt / 7 X^ffi A i: tt^f^ 
[0039] roi5ftftiiafi0!ioX5X^«iaK* 

50 [0 0 4 0] ttfflWKtt, l"<WtR 3 ^Hft 6> 
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ti, ro*Eli6S*y-KWi 2©±Bt<:*fi£;h,£„ 
IT, g&j$An^W*fe:ft5iliP^K£zKv^ 

[0 0 4 1] ^tfcfrhs 4 4 £@ite$-&T"5T«)M 

fr4 OtrTy-Kgpi l^SSL&V^gg£±#£-ti\ 

z&m&mm-zb. «i»ii^4oo±at 

77- KnP 1 1 ©TS t t-ff^ $ ft£> 4 5 
t) i LT/yXVM^Kl 3 ^(DjEE^^iiS^fcn 

t»^IH 2 2&TJMP 1 4 £SS LT, 20 
fiV^IB^T-yyXV&LSI^Pfll 3 icMA-tSo * 

7^Vffl#'*A^fcmi^$;ft-Cv^w-e\ itti&A/fc 

[0 0 4 2] *fc, BSPb14 5tC < t5iK l 9a5i47»7X-7^ 
SSPfl 1 3»±ffl5jgffllCfiff-«l~MPJLTffM£^ 

yyXvM^i 3rtJ±^i^<^«»jr£f-^>v^ 30 
^Pfl 1 3^©^^«ffi«Sff*f^T^-ttC0iev>t>tD 

j^Ttai^s^y^v^atc^itsfiayyxv 1 o 

[0 0 4 3] RFII3 2£{ffi)£-&5i; N 40 

!- i o x~?m£.£m 2 2 fc* < d , 

*ARU«i[l#;*C£Bfi£-£6 0 ^5LT, if5^JS7° 
?Xv2 0^|g^-r2>^, /7Xv«4Sl2 2{c£fC 

btiitm? iitt^ ^i-n^m^t < io~i 

5 e VJ^±©it;v^^v^— ©t>©^<-a-£;ft,TV^ 
©-CiS«ffi7°7XV2 o«-Y^-ya^wit*^i«v\ 50 
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^rt-C, /7X-7Si$|2 2T«tfc:K»S7 P 7X 
»SJE*Ki io-tiS^^icXyX-v-^a^Pfl l 3-Sii 
[0 0 4 4] £fc, RFlS3 1^1$^5t, 7*9 
2Sr^LTRF*|?.^gijp^tiSo r £>^£Jif^^ L ££f■ 
ift£> 0 RF1S3 lfrtD<Ds<7~tctt<DM&, 
^XVlOfL 10-1 5 e V£t±^;^S;^o 

* fffl *5 5 fsjn^it * £ ft 5 0 
[004 5] tit, RF1I3 1, 3 2 CDj±j^ SrJgfi; 

[0 0 4 6] Lfrh, //X^4$ffi2 2(Z>Bfffi8(as 
^yXvj&i^i 3«iJ:Hl^/h^<io 

^t^t^^jjll^Pfll 3^b^7X"7«4 
^B«S/7XV2 OTttSi-jBfi^tlT^FfS 

IT, ^^^i-, jaa^B*S^7X-rftI$Wl 3 

[0 0 4 7] *7t, r©J:5*^y^v^lc#v\ Sffi 
^*Xf^^t, 7 P 7XV&1^1 3^7:15^- Sic 

* ©fia^7Xv i o c iotis i 
mm<Dmm&m%&m£tix, saw • 
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[0 0 4 8] 

m2mmm] ^wM<D-yyx-rmmmm(o^2mmm 

5. HI 4 IS, -SBSr»rffi-e^b^*«jS:ig-e*>5, ± 

4#fig) , ^lmmm (hi#d ©t*g5t-t-3©i4, 
x#fe.mzti&&b, h 8 o ©Etfga&i* 

[0 0 4 9] ^ir y !) 5- A#{4, t 10 

ofci s-et>-t©su&s**o-c< 5 0 r*uc£9, #x 

^611^ 7?X^/B#XAfcttJ&#©£fc5#K 
lttt^©*^tt^^Ci LTfg3©#;*afAS§6 4 

0TJ4, 121=6 4©<g-JS5fe#, if 5 4 0Mf©9*) 

oTV^o 20 
[0 0 5 0] r ©«3\ St»lJ«# 6 2 \Z £ o T«AP^ 

^c©aE*#Hne*nsi:, ^x^&a^rai 3©js 

U ^tii-fSCT^rtDffiiaT'yXV l o ©fijf £>±T 
-fS. fe&RtfxcroSM^T^^fBtfXA^atfx 
BlUJt^T^ifc©"?, ^a#*B^©ilJt#*!4, K 

g^<^-&a&S&5wt*K, Jlffl^-era^^xv 
?fiff©ffiT^I-iBH LT4-f 5»W©JB3fWft3F*&-*r 

5. 30 

[0 0 5 1] 

ico^T, *©*##)£«$£> HiBSr§lfflUT»W-f 
IB©H1 1^1114 ic^LTV^So rffl7"7XvIi| 

(H4#bb) , n?in*$i (bi#j«) ©ttaa-r 

3©i4, E»*a=y h SOOEfSitif^SI^ 

[0 0 5 2] i"jfe^*>, ±a©«^l4ia i t 6 4 ©£*jfc 
^*^«©7 P 7XVffi^f^^SS2 3^i-t(C[6]ltblXT 40 
V^fcOKStL, ZOWttt, 131=6 4^, ^-f^ftLT 

a>e>, ^tb-ettro^ftf 5 4 ©#««= ic-a-ifsi-s 
r. i x\ **MiM< rt«©WI©-7°7 x-rffl^as 
I&SS2 3lzmVbfi. ^#XC##E£;h'5J:5fcft 

^-P 7-f78 3SrSl9^Lfc?)-rsr it?, gsbPtfxc 

X 9 , £ ©laW^^-- y h 8 0 {4, 7*7 X^3§££H 2 50 
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2 ~©>SAt-^ UT XV^77'X A t g5*P7J'X C t Sr 

[0053] -©«-£, SSflntfxctt, -^I4 9^*£I5# 

©T\ *o»**{b#aK»!i>fc4*. ' 5 Lt, fflfe* 
-B£©#l©#£-4 9 s t&fffl 

[0 0 5 4] 

3 0 0 6(4, -USSr»fiST?*Lfc**aS5*BI"e*>5, -t 
fE©0 5lc*t-j£LTV^5o 
[0 0 5 5] r©y7XV«LH£W^ (0 6#j«) , H 
3HJfe0iJ (0 5#Hg) ©ttiit-f5©t4, *ftS#X#t|£ 

f 74 tftfMlT*'«Mn©^iJS#E^© 

w^fti&p i stca^a-tiiiKftofc^i:, saw 

7 4^-9-ft-f St w-5©5*5rtfll2ffiFff-^3-^ 8 4 
^s^jf $^fc^T?fe-5o ~©4tiS\ Matf x B iro^T 
t>, f*«9©i:r5-T:-(4, *©^*tt«*r*Hi-5r. 

[0 0 5 6] 

msmtm ^m^yy^vmrnw^smmm 

5 0 I7I4 -S5*»rffi-e*Lfc^(*«*iaT?*>!?, ± 

ia©ia 6 (c*fjs ltv^So 

[0057] roy7X?j!iiil# (0 7#B8) . IB 
4^*^!l (H6#J$) ©tffija-T5©(4, ia^6 4tE 
f 5 4 tH^l^ttLT^tt-etl-g-sKLTV^^i, ^ 
9-^84*1154, 6 4, 7 AOlfti&^^KZfoK 
mA£titz£.X*hZ> 0 Z<r>W&s 7"7Xvffl^Afcl 
JPT^^ C t ©«*«-fi'©^*«:#K^|c»j6L*:JBlBrrr 

B, CMtltoV^Tt, S^^[6j{CPS-f5wt*-e 

[0 0 5 8] 

[^6*ft«] *»W©^9X-r*ffiKfi«©JB6|Bfi« 

|E©0 7(i«-jSLTV^5 (> 
[0 0 5 9] ;©/7XVllSI# (g8fl) , % 

5mmm (m7&m) ©irffiai-5©!4, ^ 3 -^8 4 

$mtit>^y.ya-=iy hu-y 8 5(c4oTgm^tl 

7 5 2, 6 2, 7 2f4, «B&$tlTV->5„ r©*J^, # 
777D-37Fn-78 5©i5ft4^V^^>5 nvfi 
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mtiatf* c ©s-g-f ij#©5Wp\ $ f^axf* b ©its 

[0 0 6 0] 

5, 0 9W\ -^mmxmLtz±»m^mxhv , ± 

12©0 8k:xtjSLTV^ o 

[0 0 6 1 ] :©7'7^Mlii^ (i9fi) N » 

6Hi6#l (0 8#fig) ©i:ffl5tX5©iX t£DP#X#tjj& 10 

Origan £tlfc£T-fe5„ »#X|fei&3.= 

5/ h9 0lt jS*P^tt*&J-=y h 6 0i»^X# 

y-<9 1 fcMffl#9 3 fclfiff 9 4 tfribte*), ffiMtfX 

D^tt^XSo ^LT, ^©121=9 4^ SSf6 4 R« 
CMtti^f*(;vX7P>-3yfp-5 8 5 ^ 

if £ ft, ^ft^ft©^*^ w i: i' ffiff 6 4 ©^ftW &fr 
Sft-f5„ ::©»£% ^x*'y<6ll;ttSl^i5M 
£ft, ^^>"<9 1 icii^-U ^ATy^dS^^tit, 

2 2%LX7yX-*%m£ffll 3~^A£ft-5o 20 
[0 0 6 2] 

[»0!1] Ji3£©|l»?imX ^7X-7ffl^Ai©P 
#XC, Di©i!lg£I2f #l^=:y N8 O^TIt? ±5 
lCLfc3\ ^©^ffFJfSX Ri^-PIfe ft 
<X 7"7XVffl^iM2 3^ 7°7X^^W2 
2tfeott^\ ifeljP^XC, D©5*>— 

*©jR^W^Srfi5^fcoVN-Cfi, ^*>^6 1, 9 

A£ftTV>Tt>&V\, SilPXiXC, DtLtli, g?*© 

fife, ^*kffiJl£fts rftfi^y^v^&tfcvDos 30 

TJl^iro, SStgHM^I (N z O , NO, ) ^asSS 

(CO2 , co) 

[0 0 6 3] SfclC, ±3fiOHltffJt»r±, XyX-v-^M 

^■7-7 x-7«^m t ^7 x-^asw t t^st §ft-r 

t^«t©*r*ft:«K:*rffc*, *3§93©SfflSX ^©4 

5 £#-a-s-iss£ft3 %©-?£<, ^^x^awis 
X7X^a£P^^«£ftTv^i^-e>b, x? 

-i*A£ft5 i5t--t-5t £<blc, *roi»Afc:KL-CX 

7Xvf^AtiW^CM#^*5iit\ Wfg 40 
[0 0 6 4] 

©Bi©#*^©7°7XV!^aiSg(-fcorn, ^7 

ftfcJS-tttrlWM-* t £ fcfc, *ft-Ct>»5l&£i$ • 
#£ft, ^©fi^, X?X^$Q.a©*&— tt(cffiftfcX9 50 
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[0 0 6 5] 4fc, *iW»f2fflMfS«/7Xv 
Mgltfcotft, X7Xvffl^iji!ii^i^ 
ft^ftXy X^38±3SM 1 7*7 X^J&afflW^BTOfc* 

t i: fc fc, *ft-ct>«5»£« • JW5r«***&-ttfcS 

X 5 X-^ ffl;a©i9— tt Eltifc7 , 7Xv *aa8B £r H?& 

[0 0 6 6] £<blC N *ifl©l3C»ftfg©7°7X 
-^aSBlcfeoTtl, 7"7XvMi:#o-c4i:5BI 

[0 0 6 7] *8SO»4©i»fao^?Xv 

fe7 > 7X-7&iO^)-ttl^fc7°7XvjjlII 

[01] *f i07"7XVMgl0f 1 SlMto 
[121 2 ] -^©5^X7 X-?m±£Mm <0 ©«ffi#4 
[13] *ft{cX7X^^aSra^SrJPx.fcWB 

[ia4] ^wn<DW,2mmu^^x<D±w.mmx 

[El 5] **W©tB3lOtWlC'OV^-CO^flciES;HT? 

[0 6] ^wnn%4mmm\z.^x(D±w-m^mx 
[0 7] *%BJ©S5*ft«}cov^-c©^1*«s;0-e 

[0 8] *^©^6^Jfe«lCoV>T©^ft:S^0t 

[0 9] *^©^7^ft«scov^T©^#:m^;0-e 
[^F#©m^] 

2 a ^5ln 

3 l"<lti5 fltSft^ 

4 X-b^wX (tfc9J#) 
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5 nmaty? 

i o fcs.y°y xv 

l l T/~m (WPtK©-#, f « 

11a 7y^-t#- h 

12 * y- KbB f? i PPJPinigSs SB 

ltMff, 

12a n-T— frtf—h 

1 3 T'yXV^a^Pfl 

1 4 iiilP 

15 5aa^#t^p (J52o^*aj») 

2 0 ift^S-y^ XV 

21 zfy^m^^^^ mmmrnms m2mm) 

2 2 /7Xvi4SI 

2 3 /7X-?ffl^M (f? 1 Ai&flfg 3 

2 4 (ig 2 PPMUSS) 

2 5 ^Ae^Jt mummmom^w 

3 1 rf«IS OR 1 5UM9B) 

3 2 RF«I 2 BIJPIeIJS) 

4 0 ^IS)S#: ( vSWfc V ) 

41 ^p-x mm, mwmmmm) 
4 2 mmmm®, mw-mmmm 

4 3 h (xe, stitraMMi) 

4 4 H$Sf<»)«#l) 

4 5 g^ffl 

so /7^i#^«^=y b (*K«if^aa&s 
5 1 %x#>"< (if^mm 

5 2 
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* * *i&m 

5 3 mm* 

5 4 Sff (*1 ©Xfx^AIS) 
#x 

6 1 

6 2 tt*M«F# (itS^M) 
63 

6 4 ffiff (j|3©^«A») 
10 7 0 ««ir^«»a=y J> (Kj£#;*3fj£gS, #2 

7 1 ^^^-< (#*»g&s) 

7 2 }t**iJ#P# 
7 3 HH# 

7 4 Eff (f? 2 ©#*3|A1&) 

8 0 e**$3.= jy b (Mi#*k9i3#xhom&¥ 

m 

8 l £ff (#fl£«\ ^l©Xfx^A?&) 

8 2 E£ ff$l©#*3*AKfci6 3© 
20 #*i*AB&) 

8 3 t!)7^x (S-a-*^*W»^6S:) 

8 4 f- a -y ("T&R 9 , S£J*$M&fliS6# 
90 

8 5 ^7n-ayfD-7 (ttMMWK ft 

9 1 tfxtfy-< wximm 

9 3 HJH# 
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AA18 
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DA04 


EA01 








EA05 


FA01 


JA06 
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DB20 


DD01 
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DE14 


DE20 


DG06 


DG07 


DG08 






ft*JR»F rffSKB;^ 1TI5-5 « 


DG12 


DG13 


DG20 


DM02 


DM03 








DM06 


DM14 


DM22 


DM23 


DM37 
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DN01 














ft«*#F mil 1 T S 5 - 5 ft 


5F004 AA01 


BA04 


BA08 


BA09 


BA11 








BA14 


BB07 


BB11 


BB18 


BB28 
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m% 




BB29 


BC03 


BC08 


BD07 


CA02 








CA09 


DAOO 


DA22 


DA23 


DA25 








DA26 


DA28 


DBOO 
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m% 




5F045 AA08 


AA10 


AC11 


AC15 


AC16 






^tf»#F rfif MESS^ ITS 5 — 5 ft 


AC17 


BB02 


DP02 


DP03 


EE12 








EE20 


EF05 


EH04 


EH05 


EH11 


(72)5 




ft* 

:RA*#FmBEiS5«-& ITS 5 — 5 ft 


EH12 
EM09 


EH13 


EH16 


EH17 


EH19 



